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The south region of Iraq has varied ecosystems : Salt 
Marshes, cultivated lands and desert. Most of the soil 
types of this region of Iraq are Saline alluvial (typical of 
deserts) with some areas having Sandy soils ( Guest, 1966). 
The climate is typically arid with hot dry summer and coal 
rainy winter. 


Only a few preliminary investigations have been made 
on soil fungi of Iraq by Al-Dnoory et al. (1959). But these 
Dioneering studies are on the soil myeoflora of Irag, con- 
centrated on area around Baghdad and central Iraq. 
Other studies were made by Ismail and Abdullah (1977) 
who isolated 37 species : 3 belonging to the Phycomycetes, 
32 to the fungi Imperfecti, and 2 to the Mycelia Sterilia 


from soil samples collected from four localities around 
Basarh. 


The paucity of available information on the soil fungi 
of the south region of Iraq calls for an extensive Study of 
Soll fungi of this region. 'The aim of the present investiga- 

ion is to Study mesophilic Sugar fungal bopulations, their 

density enc distribution in the south region of Iraq. This 
Study vrenresents the first part of & Series of investiga- 
tions to be undertaken by the this authors. 
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MATERIALS AND MATHODS 


Following tc the method described by Johnson et al. 
(1959), ten soil samples are collected, from different locali- 
ties in south region of Iraq in November 1977 and Apri! 
1978. These localities includes areas under cultivation 
(Phoenix dactylifera, Cucumis sativum, Tamarix articulata 
and Lycopersicum solani}. Al-Haur, salt marshes and 
deserts. Soil samples (2.5 kg. each) are taken from ten 
Spots in each locality anc thoroughly mixed io form a 
composite sample. At each spot the samples are collected 
at about 5 cms from the roots of dominant plants from 
the surface level cf a depth of about 15 ems. 


The Soil samples are analyzed chemically for the 
estimation oi total soluble salts, organic matter, and pH 
value. Estimation of soil fungi is carried out using the 
dilution plate method of Johnson ef al. (1959), with some 
modifieations as follows : (1) Menzeis's (1957) dipper is 
used instead of pipettes, (2) Modified Czapek's medium, 
in which glucose (10 gm per L) is replaced by sucrose to 
isolate sugar fungi. In all cases rose-bengal is added, as 
bacteriostatic agent to the medium at concentration of 
1/15000 (Smith and Dawson, 1944). 


Six plates are used for each soil sample. Incubation 
is conducted et 25°C for the isolation of mesophilic susar 
iungi. The colonies of slow growing fungi which are about 
to be over grown as well as mycelial fragments of some 
colonies are transferred to fresh  Czapek's + 0.05 yeast 
extract, soil extract or potato dextrose ager. 
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The cultures are kept in the culture collection of fungi 
ai the College of Education, Uuiversity of Basrah. 


RESULTS 


The results given in Table 1 show that south iragi 
solis are generally poor in organic matter contenis. It 
reaches 2.8 percent in cultivated soil and drops to 0.2 per- 
cent in non-cultivated sandy soil. The total soluble salts 
vary greatly irom a low value in desert plateau of Sannam 
hill 0.2 percent to a high value in the sait depression of 
Al-Hweir 52.9 percent. The pH vaiue of the soil samples 
reveals no appreciable differences, all soil Samples ar 
alkaline and their ranges from 7.3 to 9.1. 


in general, saline silty and sandy non-cuitivated sois 
are cung poor in their fungal content, while tho samples 
oilected from Al-Chebaiesh under Phoenir deact tylifera 
oe possessed the highest count (Total count = 682000 
colonies per gm dry soil). The number of propagules 
varies greatly from one ecosystem to another. Ali the 
soil samples do not show any regular correlation between 
the fungal content, or the range of fungal genera and the 
Soil pH value. 


The results represent in Table 2 show that the highest 
number of ÁAsgergius, Penicillium Species, JDemaiiueeous 
and Hyaline "qur names genera are isolated from soi! 
Samples No. 7 : (6 A. spp. out of 1 12), (2 P. spp cut of 6), 
(3 Dematiaceoss Hyphomycetes genera out of 9) and (3 
Hyziüne Hypboinyeetes genera out of 7) and No. 5 (5 A. Sj 
out Of 12), (2 P. spp. out of 65), (4 Dematious Hyphomycetes 


genera out ci 9) and (1 Hyaline Hyphomycetes genera out 
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or 7%). These samples are silty soil which are relatively 
rich in organic matter and low in salinity. The least num- 
ber of genera and species is recorded in soil sarnple No. 3 
where only one species of Penicilium is present. Most of 
the soi samples show regular correlation between the 
count of Aspergililus and range of its species only. 


Forty one species belonging to twenty genera are 
identified during the course of this investigation, Table 3. 
The genus Aspergillus is occupied the first place in count 
(Mean total count — 4188.1 colonies per gm dry soil) and 
second frequency of isolation (7 times out of 10). It is 
represented by 12 species and thus possessed the widest 
spectrum among all recovered genera. Two of these 
Species namely ; A. niger and A. sydowii are of moderate 
(9 umes and Mean total count = 1353.5 colonies per gm 
Gry sei) and low occurence (2 times and Mean total 
count = 1721.7 colonies per gin dry soil) respectiveiy and 
are Dy far the most dominant species. A. canaiüus, 
A, terreus, A. versicolor, and A. ochraceus are of iow 
occurrence from 176.7 to 375.0 colonies per gm dry soil). 
The remaining five species are of rare occurrence. The 
Second piace in count go to Penicillium (Mean total 
count = 2548.7 colonies per gm dry soil), but it takes the 
first place in occurrence (isolated from all sampies) Six 
species are identified of which P. notatum (recorded 8 
times) and P. vinaceum (recorded 4 times) are most fre- 
quent. P. roqueforti is isolated in high count (Mean total 
count = 1050.0 colonies per gm dry soil), but in one Sample 
only. The other species are less frequent. The third 
place in count and frequency of occurrence go to 
Stachybotrys which is represented by one species namely : 
St. atra (Mean toal count = 993.3 colonies per gm dry 
soil and recorded 3 times) The fourth and fifth places in 


count are recorded for Humicola (2 species namely ; 
H. fuseoatra (Mean total count = 883.3 colonies per gm 
dry soil and isolated 4 times) and Fusarium (Mean total 
count = 583.3 colonies per gm dry soil and isolated 4 times) 
respectively. Both Cladosporium (C. Rerbarum) and 
Ulocladium (2 species namely ; U. botrytis, and U. sp.) are 
of moderate occurrence (isoloted 4 times) and respectively 
constituted 307.7 and 62.5 colonies per gm dry soil. The 
other genera or species show very low count and occurrence. 
The results in Table 3 also show that there is considerable 
variety in the genera or species of fungi in any sample 
tested. 


The results in Table 4 show that the cultivated soils 
are rich in fungal populations (Mean total count = 16525.0 
colonies per gm dry soil) as compared with non-cultivated 
soils (Mean total count 3241.3 colonies per gm dry soil). 

tt is also seen that the fungal populations are constituted 
mainly by the genera ci Aspergilius, and Penicillium. 
Penicillium is more abundant in non-cultivated soli (Mean 
total count = 3063.5 colonies per gm dry soi and per- 
centage = 42.2). Most of the other fungal genera are 
more found in cultivated soil than in non-cultivated soil. 


DISCUSSION 


The scil fungi of south Iraq are studied in ten soil 
samples collected from different localities representing 
ecosystems. The deta reveal that most of cultivated and 
fertile soils have a greater populations of soil fungi as 
wel as a wider spectrum of fungal genera or species than 
non-cultivated soiis. Such conclusion was also reached by 
Al-Doory ef al. (1959) and Ismail & Apdullah (1977). 


About forty one mesophilous species belonging to 
eighteen genera are isolated. These fungi come under : 
(1) Phyeomycetes (18) Ascomycetes, (15) Dematiaceous 
Hyphemycetes and (7) Hyaline Hyphomycetes. No selec- 
tive dstribution of different soil fungi are recorded in the 
various ecosystems and soil types. This resuit is in con- 
formity with those obtained by Ranzoni (1968), Moubasher 
& Moustafa (1970), Moustafa & Musallam (1975) and El- 
Dohiob & Abu-Hilil (1978). 


The solis of south Iraq (arid region) are predominated 
by Aspergillus especially by A. nigar and A. syGow than 
by any fungal genera and species identified. Moubasher & 
El-Dohiob (1970) showed that Aspergillus was more 
or in — soil in suminer months. Also 
Moustafa & Musallam (1975), and Ismail & Abdullah (1977) 
rmm the ram did of Aspergillus is Kuwaiti and 


ematiaceous Hyphomyeetes is higher in count, fre- 
quency, and spectrum range of genera and species jn south 
Iragi soil than those of Hysline Hyphomycetes. The pre- 
valence of dark-coioured Deutromycetes was reported in 
French Sahara (Nicot, 1960), Sonoran desert, U. S5. A. 
(Razoni, 1968) and of the arid and extreme-arid climatic 
belts of salt marshes, Egypt (Zahran eé al, 1977). 
Fusarium is the most abundant genus of MHyaiine 
Hyphomycetes in the south arid region of Iraq. Tolba 
(1952) and Tolba & Moubasher (1957) recorded a hign pre- 
valence of Fusarium among the fungi recorded from 
damping-off of cotton and lettuce during E summer 
months. Also Moubasher & El-Dohlob (i979) showed 
striking predominance of Fusarium over ali the - fungi 


during June-July 1967 (the hottest months during their 
experimental period). Fusarium wes frequent in Wadi 
El-Natrun (arid region) (Ei-Donlob ef al, 1978). 


Species of Penicillium, mainiv represented by P. noia- 
tum and P. roqueforti, are mre abundant in non-cultivated 
Soils. 
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SUMMARY 


Twenty genera ana forty one species of fungi are 
isclated from soil sampies from different ecosystems of 
soutn Iraq. Twelve species of Aspergillus, 6 of Peniciilium, 
12 of Dematiaceous, 6 of Hyajine Hyphomycetes, one zenus 
of Phycomycetes and one genus of mycelia Sterilia namely ; 
Rhizoctonia are identified. Most of the fertile and eyl- 
tivated soils show a greater population as well as 2 wider 
Spectrum of genera and species than the non-cultivated 
solis. Most of the fungal genera and species Go not show 
regular correlation between the count and frequency of 
occurrence. No Selective distribution of different soil fungi 
are met within the various ecosystems and soil types. 


Aspergillus is the most abundant genus in the soils of 
south iraq and predominating in cultivated soils, but 
Penicilium is most frequently met within non-cultivated 
solis. Dematiaceous are more abundant than Hyailine 
Hyphomycetes. 
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Table 1 
fungal collection in the soil Samples tested 





| | Oo $a 
cii Ecosystem Hotal |S 5E 
ET andi and Plant pH [solubldz 9 9 
© cover isalts [PES 
B pou 
Abu Al- I»naanis dactyli-|Silty! 8.1 0.6 : 2.8 
Khasib  lfera | 
Ai-Atha] Lacopersicum Sandy! 8.1! 1.7 |! 1 
solani loam | | 
Al-Athal |Tamarix Sandy | 8.8] 4.9 142 
articulata Toam | 
Abu Al- |Salt marshe Silty | 8.4 | 20.0 [ 1.2 
Khasib 
Ash- jCucumis sativum arity epi 25 hae 
Shafi 


Ad-Deir | Phoenix dactyli-|Silty| 8.5] 9.3 0.7 
|fera : 


Al-Che- Sao dactyli-jSilty | 7.7 0.6 2.4 
baiesh |Ffera 
Al-Hweir {Salt marshe Silty | 9.11 52.9 0.8 





sannam  |Non-cultivaied ISandy | 7.3] 3.9 0.7 
hill loam 


Plateau Non-cultivated Sandy | 8.3] 0.2 0.2 
of San- | 
nam hil] 


Soil numbers 4; 3, 9 & 16 collected in November 1977 and the 


rest in April, 1978. 
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Table 2 


Details on Aspergillus, Penicillium, Dematiaceous & Hyali:. 
Hyphomycetes in the fungal collection. 








Hyaline 


! 






Dematiaceous 








i Za erglilus | enirn? l?a 
ae ux aaa Peniciiiium | 4 homycetes Hyphomycete: 
| Count | No. Count No. Count NO. Count 
| Spp. spp. genera 
| | "rn : 
|i | ssscls!| m00. 2] imme] 3 | ga 
i 
| | | 
12 | 1166.71 5 133. 1 TALIG. 7 3 Ad 
be - s | 766.01 1 * P 
4 | = - THEY 1 16.7 5 
la BosdsdlI 5 2000.0 2 5000.0 4 14333 3 | 1 
| ; 
6 600.0| 1 | 2400.0] 1 1 200.0; 1]| = 
| 
7 33200.01 6 6400.0 2 119600.0 o {6000.0 3 
8 | S404.) & 4.0 2 6.0 2 68.0 1 
9 | - — PIL2TIO60.T7 A S354 d L 4 166.7 1 
10 L3.291 2 6.7 2 40.0 a | 6.7 2 
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Table 8 


List of fungi identified with mean total count and occurrence 


Sample No. + 


| Fungal organisms 
j Y 





Aspergillus 
A.niger Tiegh 


A.candidus Link ex 
Fr. 


A.sudowii (Bian & 
Sart) Thom 
Church 


A.terreus Thom 





A.ochraceus Wilhelm 


à.versicolor (Vuill) 


Tirab. 
A.clavatus group 
A.wentii Wehmer 
A.cremeous group 
A. fumigatus Fres 


A.carneus (Tiegh.) 
Blochw. 


Penicillium 
P.notatum West]. 


P.vinacium Gilm & 


Abbott 
P.roqueforti Thom 


P.oxalicum Currie & 
Thom 


Table 3 (contd. J 
List of fungi identified with mean total count and occurrence 







Sample No. > 5 uz. 
Sg, 
Fungal organisms oz 

1 2 & 
Y 
| Stachybotrys atra i-1-I-[ou0l 4 L 
Corda 
| Humicola +] +foe-f-[,-4+]+]- 
| H.grisea Traaen + + | —f—-f—- T+) —-]f— 
|H.fuscoatra Traaen j-|]-f -; -]-]-{/+]- 


Cladosporium herba- |- -i -]b E EE daw A E 
rum (Pres.) Link- : 


ex S.F.Gray 
Ulociadium 2a oe oe 
| U.botrytis Preuss -|-d-l*l- |d- HO l- 
U.Sp. +f - i ud oq e 
| Alternaria Safe) et] Fi-j-j]- 
A.alternate (Fr.) ~| -] See See en 
Keiss i : 
Scytalidium oe oe oe. oe oe oe 
S.Iignicola Presante| +] -1 -1 «(«[- |. |. 
Papulospora Sp. dug els Le "wu 


è 
Pleospora herbarum -| +f -j -] -j]j ~-|-]- 
(Pres.ex Fr.) 


Rabenh 
Fusarium Spp. SE ed ene E eee ee 
Cephalosporium TF —f fe fod + fe 


| roseoriseum Saksena 


Verticillium puni- |-| -1-1-1-1-1-4|- 
céum Cook & Ellis 


Trichosporelia Sp. -i-1-i-1-lI-i- f+ 





Mucor Sp. -do4Ialsfieislels 
| Rhizoctonia Sp. -it-1-1-[I-I-1-l- 
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Table 4 
Dominant general found in cultivated and non-cuitivated soils 














Rhizoctonia 












Ecosystem + Culti Ecosystems | Cultivated Non-cultivated | 

ai genera Mean total [Percentage En, 7 Percentage 2 | 
5 Penicillium | 2205.6 | 13.3 | 3063.5 | 94.5 | 
| Aspergillus | 6072.2 ' 42.2 1.8 | 0.3 | 
| Ulociadium | 44.4 | 0.3 89.6 | 2.7 7 
Cladosporium | 911.1 3.0 2.7 0.1 | 
Alternaria | 611.1 3.7 2.0 6.1 | 
Humicola | 1472.2 8.9 - = | 

| Stachybotrys | 1655.6 | 10.0 0.4 | 0.01. | 
| Scytalidium | 66.7 ! 0.4 2.9 | Oot | 
| Trimratostrcma | - - 0.5 0.1 | 
| Pleospora | 8.3 0.05 - | ~ | 
| Papulospora | 188.9 ed - | - | 
| Fusarium | 944.4 5.7 41.7 | 1.3 | 
| Cephalosporium | 733.3 4.4 cd - | 
Verticillium | 200.0 1.2 - | - | 

| Botruotrichum - - 0.8 | 0.03 | 
| Beniowskia | -= - 0.8 | 0.03 | 
| Trichosporiella - - 17.0 | 0.5 | 
i 

| 


Mucor 


Mean total count 16525.0 | 


es 


Aspergillus 


versicolor group, 








Pencillium frequants 


series, P. aurantiacandidum, Alternaria spp 1 & 2, Scytali- 
dium thermophyllium, S. Sp, Beniowskia sp., Botryotrichum 
piluferum, and Trimmatostroma betulinum are found in 


less than one in mean total count. 


Occurrence : 


== ish, 5 

of 10, M = Moderate ; 5 — 4 cases out of 10, L = 

3 —— 2 eases out of 10 and R = 

Table 4. Dominant genera found in cultivated 
non-cultivated soils. 


More than 5 cases out 


rare 


: less than 2. 


and in 


